We report the discovery of two hot Jupiters orbiting the stars EPIC229426032 and EPIC246067459. We used photometric data from Campaign 11 and 12 of the Kepler K2 Mission and radial velocity data obtained using the HARPS, FEROS, and CORALIE spectrographs. EPIC229426032 b and EPIC246067459 b have masses of 1.60 +0.11 −0.11 and 0.86 +0.13 −0.12 M Jup , radii of 1.65 +0.07 −0.08 and 1.30 +0.15 −0.14 R Jup , and are orbiting their host stars in 2.18 and 3.20-day orbits, respectively. The large radius of EPIC229426032 b leads us to conclude that this candidate corresponds to a highly inflated hot Jupiter. EPIC2460674559 b has a radius consistent with theoretical models, considering the high incident flux falling on the planet. We consider EPIC229426032 b to be a excellent system for follow-up studies, since not only is it very inflated, but it also orbits a relatively bright star (V = 11.6).
INTRODUCTION
Since the detection of the first transiting exoplanet (HD 209458 b, Charbonneau et al. 2000) , the anomalously large radii of many hot Jupiters have been puzzling astronomers trying to understand the formation and composition of these systems. Inflated giant planets have radii larger than what theoretical models predict for their masses (Burrows et al. failure of one of its reaction wheels (Howell et al. 2014) , the number of exoplanets detected has witnessed an exponential growth. Because ultracool dwarfs and gas giant planet more or less share a common radius, dynamical mass measurements are required to determine whether a transit signal originates from a planet or an ultracool dwarf. For singleplanet systems, this is possible through the radial velocity method, which also provides the high resolution spectra required for the characterization of the host star and, in consequence, the planet.
Currently, researchers working in Chilean institutions have privileged access to state of the art instrumentation for follow-up observation of planetary candidates through radial velocity. This leaded us to create a Chilean-based K2 project (K2CL), focused on the task of selection of planetary candidates through photometry from the K2 mission, and later follow up using high resolution spectrograph. Exciting results have already been published since the project was started (see Espinoza et al. 2016; Brahm et al. 2016; Jones et al. 2017; Brahm et al. 2018) .
In this work we report the discovery of two hot Jupiters, orbiting two dwarf stars that represent two different cases of the hot Jupiter-type planets. EPIC 229426032 is an 11.6 magnitude F star visible from the southern hemisphere (Table 1) . It was observed during Campaign 11 of the K2 mission, and the planet was found to have a mass of 1.60 +0.11 −0.11 M Jup , but a radius of 1.65 +0.07 −0.08 R Jup , making it a highly inflated hot Jupiter. The next planet, EPIC 246067459 b, was found using data from Campaign 12 of K2 to be orbiting a G type star. For this planet, we found a mass of 0.86 +0.13 −0.12 M Jup , and radius of 1.30 +0.15 −0.14 R Jup . Even though the planet is in the hot Jupiter regime and receives a flux above the inflation threshold, it does not show inflation characteristics.
This paper is organized as follows, in Section 2 we present the data obtained for each star, including photometric and spectroscopic observations. In Section 3 we analyze and derive the atmospheric parameters and obtain estimates for their stellar parameters such as age, mass, metallicity, effective temperature and rotational velocity. We also model both the radial velocity observations and the light curves, and derive the physical characteristics for each planetary system. In Section 4 we show the evidences which imply that EPIC229426032 b corresponds to a highly inflated hot Jupiter, while EPIC246067459 b appears to be consistent with a hydrogen/helium dominated planet with some metal content. Finally, in Section 5, we present a summary of our findings.
DATA

Photometry
We analyzed photometric data from Campaign 11 (EPIC229426032) and Campaign 12 (EPIC246067459) of the K2 mission. We downloaded the Target Pixel Files (TPF) from MAST, extracted the photometry, and detrended it with an implementation of the EVEREST algorithm (Luger et al. 2017 ). The remaining long-term variations were removed following a similar procedure than the one described in Giles et al. (2018) . We locally fit a thirdorder polynomial to sections of 0.5 days of the light curve, using a window of 10 days over the surrounding data. We repeat this process over the whole light curve. An outlier rejection was performed before fitting the data, to ensure that the transit was not removed. The light curves obtained after detrending and removing the long term variations are shown in Figs. 1 & 2. For the case of EPIC229426032, this is not the final light curve we used to derive the planet parameters. The data we used for that analysis is shown in Figure 6 , and the process we followed to process it is explained in section 3.2.
Radial Velocity follow-up
Radial velocity follow-up data for EPIC229426032 was acquired using the CORALIE spectrograph (Queloz et al. 2000) , mounted on the 1.2m Euler Swiss Telescope at La Silla Observatory. We obtained 9 observations between July 7th and July 11th 2017. For each one of the 4 consecutive nights, we acquired two observations of 1800 seconds each, achieving a signal-to-noise (S/N) ratio of ∼ 20. The spectra were reduced and analyzed using the CERES automated pipeline (Brahm et al. 2017a ). The mean radial velocity uncertainty achieved for this target was ∼ 38 m s −1 . The obtained radial velocities for each epoch are listed in Table A1 .
We also acquired 4 additional radial velocity data points using HARPS (Mayor et al. 2003) , which is mounted on the ESO 3.6m telescope at La Silla Observatory. The data were taken during four consecutive nights, with one 1800 seconds exposure per night. The S/N achieved for these data is ∼ 
32.
The observations were later processed using the CERES pipeline, obtaining an uncertainty in the radial velocities of ∼ 25 m s −1 . The HARPS velocities are listed in Table A2 .
For EPIC246067459, 6 radial velocity measurements were obtained using FEROS (Kaufer et al. 1999) , mounted on the 2.2m ESO/MPG Telescope at La Silla Observatory. The data was taken during five nights between November 6th and November 9th 2017, using exposures of 1500 seconds, and achieving S/N∼ 32. The CERES automated pipeline was used to reduce and extract the radial velocities. The mean radial velocity uncertainty achieved with FEROS for this target is 16.5 m s −1 . The velocities are listed in Table A3 .
High-resolution AO Imaging
Observations on the J and K bands for EPIC 246067459 ( Figure 3) were taken on August 30, 2017, using the ShaneAO (Gavel et al. 2014 ) at the Lick 3-m Shane Telescope. A PSF of 0.328" and 0.236" were obtained for the J and K bands, respectively. The contrast measured at 0.5" from the center is of ∆2.76 and ∆3.48 magnitudes for both bands, respectively. A companion star is seen in both images at around ∼ 2.8 from our target (Figure 3) .
The photometry was extracted for the resolved companion on both bands, with which we were able to estimate magnitude differences of ∆J = 2.2009 ± 0.0015 and ∆K = 2.0009 ± 0.0053 with respect to the brighter source, implying J − K = 0.631 ± 0.043. Using this color, we use the Casagrande et al. (2010) color-temperature relations in order to derive a temperature of T eff = 4750 ± 192 K for the resolved companion, where the error incorporates the uncertainty on the metallicity of the companion (propagated assuming an uniform distribution for it between the validity of the color-temperature relation), the error on our color estimation and the dispersion on the relation itself, which includes uncertainty on the unknown value of log(g), and which assumes the companion is a dwarf or sub-giant star. We could also detect a second companion at 0.35" from our target. We used aperture photometry to deblend the K-band photometry, obtaining K = 12.47 ± 0.05 and 13.2 ± 0.1 for the primary star and the companion, respectively. Deblending in the J-band was not possible to perform.
Using the relations from Howell et al. (2012) , we transformed the 2MASS photometry for both stellar companions to the Kepler bandpass, obtaining a magnitude difference with respect to our target of ∆K p = 2.9 ± 0.8 and 4.2 ± 0.6, for the stars at 0.35" and 2.8" away, respectively. We estimate a dilution correcting factor of 1.04 ± 0.03 for the radius of the planet orbiting the primary star.
We do not find any close companions to EPIC 229426032 at 5" from the source.
ANALYSIS
Stellar Parameters
The atmospheric parameters for both stars we computed using the Zonal Atmospheric Parameters Estimator (ZASPE, Brahm et al. 2017b) code. ZASPE matches the observed stellar spectrum with a set of synthetic spectra generated from the ATLAS9 (Castelli & Kurucz 2004) model atmospheres. This procedure is performed via a global χ 2 minimization, in a set of selected spectral regions. For EPIC229426032 we used the co-added CORALIE spectrum, after correcting each individual spectrum by its radial velocity. We used the CORALIE spectra, over the co-added HARPS spectrum, due to the higher S/N obtained. For EPIC246067459 we used the co-added FEROS spectra.
The physical parameters and evolutionary stages of both stars were obtained by interpolating through a grid of Yonsei-Yale isochrones (Demarque et al. 2004 ). We ran a Markov-Chain Monte Carlo (MCMC), using the emcee1 Python package, to explore the parameter space, given by the observed properties of each star. Using the metallicity value derived with ZASPE, we found the posterior distributions for the stellar age and mass. As observed parameters, we use the spectroscopic T eff and the a/R value obtained from the light curves (see section 3.3), which is a more precise proxy for the stellar luminosity than the spectroscopic log(g) (Sozzetti et al. 2007 ). The derived stellar parameters are listed in Table 1 . Both stars have similar masses and are ≈ 25% more massive than the Sun. While the parameters of EPIC 229426032 are consistent with being in the main sequence, the temperature, radius, and log(g) values of EPIC 246067459 show that it is slightly evolved. Additionally, both stars, in particular EPIC 246067459 ([Fe/H]=+0.34), are enriched in metals compared to the sun.
Rotational Period
It is possible to measure the rotational period of a star from its light curve. If one assumes that the star's surface contains spots blocking part of its flux, then a periodic signal will be produced and it can be detected in the light curve. This effect can be spotted in the data of EPIC229426032. The rotational period can be measured by using the autocorrelation function (ACF), which has been used with Kepler data in the literature (e.g. McQuillan et al. 2013; López-Morales et al. 2016; Giles et al. 2017) . For this analysis we used the final light curve obtained from Section 2.1, after detrending and removing the long term variation.
We produced the ACF by following the method described in Edelson & Krolik (1988) , using the implementation from astroML 1 . López-Morales et al. (2016) showed that the ACF follows a behavior similar to that of an underdamped simple harmonic oscillator (uSHO):
where τ AR is the decay timescale, P is the rotation period, both in units of days, and y 0 is a constant.
We fit equation 1 to our ACF using a least-square minimization, and obtained the following solutions: τ AR = 9.0 ± 1 http://www.astroml.org/modules/generated/astroML.time_ series.ACF_EK.html 0.6 days, P = 5.07 ± 0.02 days, A = 0.59 ± 0.02, B = 0.32 ± 0.02, and y 0 = 0.02 ± 0.01. Therefore, these results provide an rotational period of the star of P = 5.07 ± 0.02 days. The result is shown in Figure 4 .
Before further analysis of the light curve to search for transit signals, we had to remove the effect of rotational modulation from the data. This was done through Gaussian Process (GP) analysis. Several works (e.g. Vanderburg et al. 2015; Aigrain et al. 2016; Angus et al. 2018 ) have shown that a Quasi-Periodic kernel can model sinusoidal variations in a dataset, with decay components. The Quasi-Periodic kernel is defined as:
where a is the amplitude of the covariance function, θ 1 is the time scale of the exponential decay, θ 2 and P are the amplitude and period of the sinusoidal component. We also included a white noise component to the kernel, of the form σ 2 n δ t,t , where δ t,t is the Kronecker delta. The values obtained from the ACF analysis were used as priors for P and θ 1 (Haywood et al. 2014; López-Morales et al. 2016) . The amplitude was set to be constrained by the amplitude of the data, and θ 2 to be within 0.05 and 5.0, following Jeffers & Keller (2009) . The priors and best-fit values for each quantity are listed in Table 2 .
We used the george 2 implementation of GP analysis, along with the emcee package, to adjust this kernel to our data by performing an MCMC sampling. The posterior distributions for each parameter of the Quasi-periodic kernel are shown in Figure 5 . The final fit to the light curve is shown in Figure 6 . The resulting light curve, without the effect of stellar rotation, was then used to derive the planet parameters for this star. Using the rotational period, with the stellar radius and the projected rotational velocity from Table 1 , we obtain the rotational velocity and star inclination to be v rot = 14.31 +0.59 2). a is the amplitude of the covariance function, θ 1 is the time scale of the exponential decay, and θ 2 and P are the amplitude and period of the sinusoidal component. σ n corresponds to the amplitude of the white noise component.
rotation embedded in the light curve was not as strong as with the other star.
Joint Analysis
In order to obtain a global solution for both systems, combining the photometry and radial velocity information, we used the exonailer code . exonailer is a tool that fits transit light curves, as well as radial velocity information, using a Bayesian approach to derive the most probable solution, for a given system, by using a set of priors for each one of the orbital and transit model parameters. We used the quadratic limb-darkening law on both stars, which is the optimal one in our case following the algorithms and method detailed in Espinoza & Jordán (2016) . We also fit for the limb-darkening coefficients instead of using modeled values, which has been shown to lead to important biases in the transit parameters (Espinoza & Jordán 2015) . We fit- , where A, B and C correspond to the 16, 50 and 84% percentiles. c q 1 and q 2 are the sampling coefficients to fit for a quadratic limb-darkening law, defined in Kipping (2013) . The limb-darkening coefficients can be recovered as µ 1 = 2 √ q 1 q 2 and µ 2 = √ q 1 (1 − 2q 2 ).
d The planet radius for EPIC246067459 b considers the transit depth and the dilution produced by nearby stars (section 2.3). The uncorrected radius was found to be 1.24 +0.13 −0.14 R Jup . e Orbit averaged incident flux. f Scale height, assuming hydrogen dominated composition.
ted the data of EPIC229426032 with both circular and noncircular models, and obtained that the eccentricity of the non-circular model was consistent with zero. The Bayesian Information Criterion (BIC) obtained for the circular orbit (BIC = -20.54) was also smaller compared with the noncircular one (BIC = -15.17), leading us to finally adopt a circular orbit for the system. The same analysis was done for EPIC246067459, where we also adopted a circular model. The obtained distributions for each parameter, as well as the limb-darkening sampling coefficients, are listed in Table 3. For EPIC229426032, we used the light curve obtained in section 3.2, and shown in the bottom panel of Figure 6 , with the effect of stellar rotation and long term variations removed. For EPIC246067459, we used the detrended light curve obtained in section 2.1, and shown in the bottom panel of Figure 2 . The transit and radial velocity solutions, given the posterior values from Table 3 , are shown in Figure 7 and 8 for EPIC229426032 and EPIC246067459, respectively. Using the stellar mass and radius computed in Section 3.1, along with the values from Table 3 , we estimate the planet mass and radius to be 1.60 +0.11 −0.11 M Jup and 1.65 +0.07 −0.08 R Jup , respectively, for EPIC229426032 b. For EPIC246067459 b, we also had to consider the dilution in the transit depth produced by the two detected nearby companions. After correcting by this factor, we found the planet mass and radius to be 0.86 +0.13 −0.12 M Jup and 1.30 +0.15 −0.14 R Jup , respectively. These quantities, along with other parameters, are summarized in Table 3 .
Activity indicators
We measured a set of stellar activity indicators for both stars, in order to further confirm the planetary nature of the transit and radial velocity signals. For EPIC229426032, we measured the Bisector Inverse Span (BIS, Queloz et al. 2001; Toner & Gray 1988) , and the Ca ii H and K S-index (Jenkins et al. 2008 (Jenkins et al. , 2011 . We used two coefficients to determine the level of correlation between the activity indices and the radial velocities for each instrument, the Pearson (r) and Spearman (ρ) correlation coefficients. For both quantities, the standard limits set for weak, moderate, and strong correlation between two quantities are |r c | < 0.5, 0.5 ≤ |r c | ≤ 0.7, and 0.7 < |r c |, respectively.
For the HARPS data, we obtain (r, ρ) BIS = (0.67, 0.80), and (r, ρ) S-index = (0.60, 0.60), for the correlation between the BIS and the S-index with the RVs, respectively (Figure 9) . These results would suggest that both coefficients are correlated with the RVs, but the number of points considered is too small to make any robust conclusions. We performed the same analysis with the residuals from the planetary fit (see Figure 7) , and obtained (r, ρ) BIS = (0.61, 0.60), and (r, ρ) S-index = (0.60, 0.80). This would also hint again at correlation with the activity indices, but as before, the number of points is too low to conclude whether this means there is moderate correlation between the quantities or not.
For the Coralie data, we find (r, ρ) BIS = (−0.57, −0.45), and (r, ρ) S-index = (0.12, 0.28). For the BIS, the coefficients would suggest weak to moderate correlation with the RVs. We find that this correlation is powered only by one point (RV = 270 m s −1 , BIS = -157 m s −1 ), and if we remove it, the correlation drops to (r, ρ) BIS = (−0.24, −0.29). This reality is confirmed by a jacknife-like analysis that moved through the data, removing individual points and re-performing the correlation tests, highlighting that only when this outlying data point is removed does the correlation coefficient change. Too much statistical weight is being given to this one outlier. In fact, when we combine the HARPS and Coralie measurements, the coefficients also drop into the weakly correlated category, showing that stellar activity may be impacting the RVs, but only by adding random noise.
In the case of the correlation with the residuals from the planet fit we obtain (r, ρ) BIS = (−0.39, −0.33), and (r, ρ) S-index = (−0.06, 0.38), which indicates no correlation among these quantities. These results, for the HARPS and Coralie data, can be seen in Figure 9 , with the activity indices listed in Table A1 and A2.
We also performed the bisector analysis on EPIC246067459, and found (r, ρ) BIS = (0.40, 0.37), which would indicate no correlation between the BIS and the FEROS RVs. For the residuals we found (r, ρ) BIS = (0.50, 0.36), also indicative of no strong correlation. The results are shown in Figure 10 , and listed in Table A3 . We did not include the S-index due to the low S/N spectra obtained with FEROS, which prohibited us from measuring them reliably.
Planet scenario validation
In order to confirm the planetary nature of our photometric and spectroscopic measurements, we performed a blend analysis using the algorithms described in Hartman et al. (2011b,a) , which model the observations taking into account the possibility that they could be generated by either a planet, stellar companions physically associated with our target star or by various blend scenarios, including blended eclipsing binary and hierarchical triple systems.
EPIC 229426032b is confirmed to be a planet based solely on the photometry; it is practically impossible for the best-fit blend scenarios to fit the observed photometry in any of the cases consistent with the spectroscopic information. For EPIC 246067459b, the planetary interpretation is also favored by the data: although there is a detected closeby companion in the Lick 3m AO data, the lightcurve is not consistent with the transit/eclipses arising from the neighbor, as all the simulated lightcurve signatures imply J − K colors much less than the observed J −K = 0.631±0.043. Considering that the brighter source could still itself be a blend, we can reject all the blend scenarios at 2.5 sigma-confidence based on the photometry. However, none of them are able to produce the observed 100 m/s sinusoidal RV variation. The best-fit blend scenarios to the photometry also yield large bisector span variations in excess of 1 km/s, which are clearly ruled out by our measurements (see Figure 10) . We consider thus both planets to be statistically validated given our photometric and spectroscopic measurements.
Searching for additional signals in the photometry
We search for additional signals in our K2 light curves, produced by other companions, orbital phase variations, or secondary eclipses by performing a Box-fitting Least Squares periodogram (BLS, Kovács et al. 2002) on the light curves, with the transits of the detected planets removed. We find no significant peak in the BLS for both stars, which limits the transit depth of the possible additional companions to be less than 220 ppm and 250 ppm for EPIC229426032 and EPIC246067459, respectively, for a 3σ detection. We could not detect secondary eclipses in neither of the light curves. For EPIC229426032 we had placed an upper limit for the depth of the eclipse to be (R p /a) 2 < 478 ppm, so the fact that we could not detect it points to a geometric albedo of A g < 0.46. This is in agreement with what has been found for hot Jupiters (Heng & Demory 2013; Esteves et al. 2015) . For EPIC246067459, it comes to no surprise that we could not detect its eclipse, given that its depth would have been (R p /a) 2 < 163 ppm, which is bellow the detection limit of the data. We could not detect orbital phase variations in neither of the light curves. 
DISCUSSION
We compared the mass and radius of both planets with the models from Fortney et al. (2007) , for hydrogen-helium dominated planets, with different amounts of metal compositions (represented by the core mass). We found for EPIC229426032 b that the radius is significantly higher than expected for the given mass (0.5 R Jup larger than the model for a 4.5 Gyr-old planet with semi-major axis of 0.02 AU and no core). This is shown in Figure 11 . We looked at the confirmed planets list from the NASA Exoplanet Archive 3 , and found that EPIC 229426032 b falls into a region of highly inflated hot Jupiters that is as yet not very well populated. We also compared the planet with other cases of highly inflated hot Jupiters, like WASP-17 b (Anderson et al. 2010) , WASP-82 b (West et al. 2016) , and WASP-12 b (Hebb et al. 2009 ). These planets have shown to be good cases to perform atmospheric studies, which makes EPIC 229426032 b a good laboratory for studying the atmospheres of highly inflated planets as well. For EPIC 246067459 b, we find its radius to be consistent with the models of Fortney et al. (2007) for a hydrogen and helium dominated planet with a core mass up to 25 M ⊕ , at the 1σ level.
As was mentioned in the introduction, some studies trying to detect the source of planetary inflation point at correlations between the planet's incident flux and radius (e.g. Demory & Seager 2011; Laughlin et al. 2011) , and have detected an incident flux threshold F i = 2 × 10 8 erg s −1 cm −2 , above which inflation is found to happen. Both of our planets fall above this threshold as shown in Figure 12 , which suggests inflation is shaping the observed radius of our newly discovered exoplanets. We see that EPIC 229426032 b is considerably larger than what theoretical models predict for a H/He dominated planet, receiving high radiation levels. In the case of EPIC 246067459 b, its mass and radius seem to be consistent with it not-being inflated, even though it receives a high incident flux (Fig. 12) . We also compared the two planets from this work with the models of radius against incident flux and mass by Sestovic et al. (2018) . Here we see again see that EPIC 229426032 b appears to be even more inflated than what the model from Sestovic et al. (2018) predicts (M p = 0.98-2.50 M Jup , orange area in Figure 12 ). We also find that the scale height estimated for this planet (see Table 3 ) is comparable to those of systems currently targeted for atmospheric characterization (e.g., WASP-12b, with H ∼ 1100 km, Burton et al. 2015) . The latter, and given that the planet orbits a bright host star, again makes EPIC 229426032 b appear to be an excellent candidate for follow-up studies. For EPIC 246067459 b, we see that its radius is consistent with a non-inflated planet of mass within 0.37 − 0.98 M Jup within 1σ (represented by the flat part of the green region in Figure 12) . Jenkins et al. (2017) show that gas giant planets with orbital periods less than 100 days orbit stars that are significantly more metal-rich than their counterparts that host longer period giant planets. Furthermore, they also discovered a difference in the host star metallicity of Jupiter-mass planets and super-Jupiters, whereby the Jupiter-mass planets orbit stars significantly more metal-rich than those with significantly higher masses. This result was later confirmed at higher statistical significance by Santos et al. (2017) . The very short period systems detected in this work also seem to orbit very metal-rich stars, and although the less massive of the two, EPIC226067459 b, is still classed as a Jupiter-mass gas giant for the purposes of the metallicity-mass relationship discovered by Jenkins et al., it is intriguing that it orbits a significantly more metal-rich star than EPIC229426032 b.
SUMMARY
We present the discovery of two new hot Jupiters from our Chilean K2 project that aims to detect new planets in the southern fields of the K2 mission. For EPIC229426032 b, our best solution is consistent with a hot Jupiter planet with a R = 1.65 R Jup , orbiting its host star in a period of 2.2 days. Its radius makes it a highly inflated hot Jupiter, and when coupled with the brightness of the host, it makes an excellent candidate for further atmospheric studies.
EPIC246067459 b, on the other hand, appears to have a mass similar to that of Jupiter, a radius of R = 1.30 R Jup , and orbital period of 3.2 days. Even though this planet is in the regime where planetary inflation is important, it was found to have a radius consistent with theoretical models for H/He dominated objects. 
